Abstract. -A simple molecular field model is used to evaluate the average 4f-5d exchange parameter Jo at the Gd site in Gd ferromagnetic intermetallics. Values of Jo, deduced from the Curie temperature and from the measured susceptibilities of the isomorphic intermetallics with La or Lu, range between 800 and 1050 cm-l.
Introduction
In a previous study [I] we have discussed the interactions between Rare-Earth (R) and transition metal (M) atoms in RM intermetallics. Defining by nRM a molecular field coefficient characteristic of indirect exchange interactions between the M and R true spin moments, it was shown that, contrary to what is often assumed in these systems, nRM is not a constant across a given series (M fixed, R varied). Furthermore, from the analysis of a large variety of compounds, the variation of nRM which appeared to be very similar in all these series, was ascribed to a variation of the 4f-5d exchange interactions at the R site between 4f localized and 5d conduction electrons. In a subsequent work 121 a systematic decrease of the R-R exchange interactions with the nature of the R atoms was shown to be present across a given series of compounds (RAC2, RZn, RNis) as R is varied from Pr to Tm. This was coherently understood by considering that R-R interactions still essentially occur via 5d conduction electrons with the same variation of the 4f-5d exchange at the R site. Consequently it was found that in two series such as RAl2 and RCo2, the variation of the molecular field coefficient nRR for the RAC2 series was roughly proportional to nLM in the RCo2 series.
The fondamental parameter in these effects is the 4f-5d exchange integral Jo between the localized 4f shell and the 5d conduction electrons. In the present paper we suggest a simple method for evaluating this parameter in the case of Gd ferromagnetic compounds (GdAC2, GdCd, ...) and Gd metal from the value of the critical temperature of these compounds and from the susceptibility of the corresponding compounds with non magnetic R elements (La, Lu). This method is based on a molecular field model considering separately the 4f and 5d magnetizations Mf and Md For the GdX ferromagnetic compounds, the 4f magnetization for ~t f R atoms is where nfd is the molecular field coefficient for the spin 4f-5d exchange and CR is the Curie constant for the 4f shell. Similarly M d can be written quite generally as
The basic idea is to assume that ndd, X p and consequently X d in a GdX given compound are approximately the same as in the isomorphic compounds with non magnetic La or Lu atoms replacing Gd atoms. This assumption is reasonable at the condition that the RX compounds remain ferromagnetic across the whole series when R is varied. It appears for example (see Tab. I) that the susceptibilities in the two isomorphic compounds LaAe2 and LuAk are approximately equal. Then from equations (2) 
For Gd atoms, S4t=7/2 and from equations (7) and (8), 1.86 (3) Setting Jo = kTo and using NPg/3k = 118 (cgs em), we obtain from equation ( In the various investigated compounds Jo ranges around 1000 cm-I suggesting that the 5d band structure is not deeply affected when going from one compound to another. However it should be noticed that Jo is significantly lower than the corresponding atomic value -3000 cm-' [5, 6] which may be a consequence of the 5d electrons delocdiation. Let us mention that effective values of 4f-5d exchange parameter Jo giving the best fit for the magnetotransport properties of Rare-Earth in noble metals Ag : R and Au : R are for J o = 811.8 and 672 cm-' respectively [7] . These values obtained with the assumption that this interaction does not change significantly throughout the heavy R series are coherent with our results.
We have developed a simple model providing an estimate of the average isotropic part of exchange interactions between the 4f shell and the 5d conduction electrons for Gd compounds where crystal field effects are negligible for the 4f shell. Obviously by using this simple molecular field model we are unable to provide details of this interaction and particularly the anisotropic contribution. However it is a good reference for the main isotropic part of the exchange because it is obtained without any fit and is extremely simple to handle.
